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(54) bbw<7>£*m ^pwfr^/t^ x*»j«-r**te 



(57) 

mvtc^mmt^m (p NV ) *«t€>fenvm*:, «mkc^ 

[Sfi**® 1 1 * fc«*tiJM±CD»**fli (32,5 
2) FENVWfeJKDSSKSf** + (2 4) <D± 

CCM^T, Jf^$n£„ ^PlMt^'V^ (24) ^ 




1 

[WSM»#OBSBfl] 

r : a« c 2 o ) otttcw^^mmnfajrv^z (2 

(2 4) V<te)[s<D— ffir*S<fcC5<DKre ; *5<fc 

tfiiiFffi*B*tt* + ^* (2 4) ^fiRSWO»CC»l 

Bf*(*w (5 2) fc^T&SFgr&^r^ 

^8&K I (52) C*2xl0 4 dynes/<:m£jBA&l/> 

t : Ifi ( 2 0 ) (DJilcMiXmmmft* + (2 

4) ^Mt^^r^ot. ^m&mnfc**'**'* 
(2 4 ) tj^^e y-fe;i/0— SBt?**, ic-5<DSPg;fe 

<fcCKSITia«iBI«<*+ * * (24) CD^J3E®PgCO®, 
SlBt*f*JB (5 2) *JBj£T£&BT*-o-t\ 

r : S*S (20) 0r>_bCcMr>r3fiiS«f**f ^^5? (2 

4) £^/#T&&pgr&^T, ^fl^st****;*!'* 

(2 4) w^^:U-fe;KD— 8BT*s. £c-5<DKPg ; fc 

±vsjE?»Bi«#-+i'^dr (2 4) commm<D^ 
nimmfam (52) wt^gMot. 

^Igm 1 ^^f*f! (52) 5£2xl0 4 dynes/cm£jg;^j:l> 

r : St ( 2 0 ) ©±CCl- 5 r*»«t4 : t^ , >'^ (2 
4) WT^^t^ot, ^R«it*f** + ;^>£ 
(24) y V -fe^KD— BUT* 0 , Igffi (2 4 6 ) 

«*»7tS/c^ t fflriE«R*f** + ^''>^ (2 4) 

(D_h£n 5 ^cdh *»«r sswr * o r , 

tWEaSHH** (24) ±tcig 1 ( 3 

1 BISttH (32) te<fc tfBWESSffllW** * 

5 (2 4) <D_tCcMOtBS«ltt«jg (4 2) *Jf£s£-r£ 

S»r*^-r. ^istBSJgiBfltse (4 2) BtriBSSK 

Sf*+-W*V£ (24) (Dil (2 4 6) CC»£Wj*Cj$ 

2) to£tfm3Z&mm»*+'*is2 (2 4) <0_tCC^ 
S/<-l/ 3 >« (5 2) SS»-C*o-C, 

v 3 >H (52) fcfc, < <h fe 6000;* > ^ 

*>o«tt©HG>£|R»;^ 2xl0«dynes/c 



(2) *5NSI¥ 10-270655 

2 

X : £t£ (2 0) (DiCCMoTWRrai***;^* (2 

(2 4) fri. y SBr*9 , Si (2 46 ) 

^£teTT&/ctf>K:. BfriE5Sil«*+ *;^> * (24) 
o±«:H 5 BEiK^JH * o r , 

iWESSWSf***'^* (2 4) ±CC»lR««c)B (3 

10 2) £»2fiK*r&KI«* ^KSSl»mf*H (3 2) etc/ 
M%&mm&*+'<t>>>5 (2 4) (DJittMOfflSJgi^tS 

js (42) *jK«t-s-4a»"c*-3r fc mmmmmns. 
(4 2) Buia»iss<*+1-^^^ (24) <Dmm 

(2 4 6 ) tC«affjtCg§R-r&. tC^cogB, *sJ;0* 
iiWEras:*ttl*JS (42) *jJ:CX«WE3i»t««£* 

^ (24) CD_L&C^' y v' 3 >B (52) 4?f$0E-r 

Wt^-ot. ^iS^'-y^- (5 2) fct. 
4>& < i £>6000:t> h a- ACDifCS^rWT*, <hC 

[0 0 0 1] 
[0 0 0 2 ] 

'^f*^ffl^ , ^4y^ , ; (FENVM) -fe;Urt<E>3ftR«tt*l*.>* 

40 ^(P N v) («»dS(XD»&CC*5WS2^<Dt^-f- , ;>'^ 
llhJBIfflcoS (distance) "C*S) tXr'^XH 

®^^>i, *<Dj«* U ■feJl/|*J<D7 r -^«:iESStc:B!tfC <h 

[0 0 0 3] P M vtCteW^-€-©fgT04i»: (Tikel 

ihood) irsis^w, aBiw*^^^^ 

50 t>*xy^>^) (7>|fflCc:ffiffl3<iS**©a€:«ii>3#S 



3 

[0 0 0 4] ^©^a-fexKfBoracc^ftL&c^o 

, <fc 9 5;5£ U /c R, v £ FENUM£ J&jXT 

[0 0 0 5] 

[0006] mztrcu, %Lmnfc* + '*i>'$24<?>Bf3L 

y --JU FT-f V U—>a >£Mt$2 0 2 r~ — 

O ,x >m , $g (§t=|£3({4; x 7 ^ ( semi conductor-on-i ns 
ulatinq wafer) &tcte¥^for : 4 X 2> tc#> 

S/dihU>^7^VU-y3>ffirM$h^ 0 ceo 

Wtc to c >r K - f > 2 o 4 ti , FENvw-fe 
h8f«#JB2 1 2#«tR2 O©_htCMoT0 

fiS^ n, nras2 i 4*sy- htsni*j!2 1 2cd± 

It (insulating side wall spacers) 2 16^, 5*— h 

[0 0 0 7] H2tC|g|^3tiS<b*50. #CCC M 1 tpffl 
U^JUZ>Sfl^R1Bf* (ILD) 18 (interlevel dielectr 
ic laver) 2 2 /j^ S^R2 0<D±<D±{*f f cm^XBf&^ 
ti*> 0 3SR«f* + + ^"^f 2 4 AS, SB 1 ILDJS2 2<D_h 
CC (over) JKfiJEStlS., »»Kft*t^^2 4lt IS 
11S2 4 2, «81ftH2 4 4fc<fcc;i2«S2 4 6 

[0 0 0 8 ] H3*tB7n3ft£<t*$9. ^CCC, »2lLD 
B3 2#\ SSBW***^'^ 2 4©±tC»JsS3*T,&. 
R^WtCW, (interlevel) ©RfSffrB^ 



(3) mi^P 10-270655 

V'"yX^ * 7- h ^x^Jl'tJl'V^ h (plazma tet 

raethvlorthosilicateCplazma TEGS)) frhl&f&Stl 

-5. ^>^^hoHci3& s , »2 Ti_m3 2^/rir, r 

HWWffi2 4 2, f£2^@2 A BteJ:&\ : -\i>#mW2 

[0 00 9] IS4Ctis^;*n£<t*J*J , tBSS&tt (inte 
rconnects) 4 2*s. ^aSf*^^ -Y >^S«2 0 (7)±tCM 
otia^^ *<DtBSt«tt4 2ti, TJl/S-^A, 

19 4 <D£MWiB(7>tHSSS»«, K ^ >f >^ -{ ><D ni > * 

<DSc*ft (storaqe node) <Dtc#>0) s &mc F - t* > ^ nM 
*$2 0 4CO— 0*»if«f*+i- ^*i>£ 2 4G9^2SflS2 

4 6^*»WtCf6«tS/c«)©, ?S«1*CDBJ« (conduc 
tive strap) T?i$><5 0 

[0010] A , 'rX-i/3>152 (^aSflvT^'-Y * 
<DM±M U-^^tDfflSgc^ (uppermost interconnect 1 
20 evel) > ^ *BS««4 2*J 

J;r>'WIU^^0)ilt*13 2CDRffiSS5><Z)_btcM-o 

M$n^ n ^^>-^— > 3 >ji^ rmmt>mm 

(lower tensile film) 5 2 2 *J J: ±flWJIiNi(SJia (up 
per compressive film) 5 2 4 £e^ 0 — ^UfeW <b L» "C 
TWJSR^WIRS 2 2ti. ^X^v";^ ^ h 

(phosphosilicate qlass(PSG)) 0 . JE^ISIJ^S 2 
4&£, ^'J^Vt-lr^t-f F 7-f F ( silicon oxynitri 

de) -e^>^ 0 ^K^jccts, co^-c. 5S»f«<*^»« 
'tt^ U H2 JU^j^O^ftE^^ -Y ^ 5 o A^Sc-r ^>o il 
30 JjDC^ILDllfc^^tBSJttt^Bt*. ^'^ v'^-^' a >m 

5 2<D3BfiK^|(rCc?f$flS3nf#-5> (05 Ccii^-tf-T ) „ 
[0 0 1 1 ] l^6^C^5ti^J:^tC, ^IB^jj, 

«l*»rt<0^fiSSH^ («RF&c5ftS!S(*+*^^^^2 4CDJ: 
^FMtttc, SK^K^PtttcfiKYW^na (ho 
rizontal ly-oriented) ?ftSt«ft^ f^^^'^ l*3C0^^i£SR 

[0 0 ] 2 ] S*ft«ERSiR h^>^X^*5 

€-OC£^J«, 5l^f#«T^7 (tensile) £ 
/c«£EJB-r4^ (compressive) O^^^t^l iX 
iW(C(l dynes/cm 2 OWir^^fl^o Jl^/c^SS 
(fi3S©*©#l4*W^ ftSIWtCW, dyne 
50 s/an(D*fiE-C*3KdnS) IHtfettWBIBftOWS 



(4) 

5 

CCihWr-S (times) ^iC^ot, 3fe£-T5. f^J&SR 

[ooi3] ^«t»^*s*9»i-r«itcfiet^ p NV t*. mjw 

#3 1 S {# T * 4 *\ ffiBB T 4 "T * 4 M=b 6 
T) ^2x10" dynes/cmJrU 4>A# < *4^* , Ttt< , 5 

fc * /c . 2xl0 4 dvnes/cmtiT CC<t J$T^ # "C* 

2 2 te^tfJiElfflSIBS 5 2 4) fcfc, 2xl0< dynes/cm^ K) & 

L/*»U 3iyjW«5 2 ZfcJiCXffiWfB 
15 2 4(7)^^^, 2xl0 4 dynes/cmj: *9 t>/J^C» 0 

[0014] ±iaiajaitiK^tcoi^r«iBj2isr**o/c 20 

Iff 2 ILDIS 3 2 tS. 10 9 dynes/cm 2 cfc 0 fciRl*tE;ft*?r L 
ynes/cm 1 <?: |hJ G A£ 5 (DfcjjZ^i U 3 £ CC 1000:* > # 

ffijjte, #*J10* dynes/arTC A 9 . -€-f7&i2xl0* dynes/cm 
C^P&W (limit) Jc0fc'h£l>. 

[ 0 0 1 5 ] m2ii_DJ13 2 ti, 2000^>yxhn-A 30 

J¥l> 0 -€-CD^N'^^^-^a>JB 5 2 5&5*2ILQ)13 2i 

6*. *CD»S*?E»CC?f <^-r*itf«ft« (tolerete) 
/SI > IBS, ^fiJE3B*CC^:#<Kap-r-6 0 

A'7^-> 3 >iiirM?nti^ 0 (du 

al-film) a' i/^ - 3 >1 5 2 /^iS 5 tl 5 (tailo 
r) £<^t«t^ ^i(*^tA'>>^2 4±5C/j^SE 
**68Sf€>o SB**IR5 2 2feJ:0 tf EEj8WII!5 2 4(7) 
& * ©WM<DK^^^OI»ISi*ffl^ tc *^>t? 6 
t\ >*<y i^-S^a >Jf 5 2 rt(DSIIHSrt<7>«.^*S4>«C 

[0017] — AWC, 3?ji?CD#i^i± ( ^'r>^ 



«fBS¥1 0-270655 
6 

<btc<fcO. ^M^^^/SLfc*agf*-r^VX 5 0cop nv 

[0018] ffi<z>*jSfi»ltc*jiit:« k %mmfo*+>*zs 
aatstcfiiaw^Scbti, *w^#<omti^ ( P i 

tcp,, v 0)«4>«:g|*jtac-ro coc<b*R6ih-*-4/'c2st) 
tC. h U>^F fc gcr>^^H*JHi, ^(D^^l^2xl0 4 dynes/c 

[0019] mzmwtemwicx , ^^cs, n»fjcc 

rpra i/^ jiommwm &i&f& u tcmc *$ w & ig 2 os« 

[H4 1 mmgmmmctoi,i&m3<Dm\fc<Dwmm 0 

ten &m 4 <D&m<Dmmm 0 
ims] K^^jwi<Dmm<Dm&mx<Dmm± t>xy 
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2 0 4 




1. 2 , 14 tXf U S^ffiifil 


2 1 2 


y- hsimtMi 


2 0 -WfA'^lg 


2 1 4 


y- 


2 2, 3 2 ILDfS 


2 1 6 




2 4 iSilf^t^'y^ 


2 4 2, 


2 4 6 «S 


4 2 tBSJg^ 


2 4 4 




5 0 $iftf^VX 


5 2 2 




5 2 ;\^>^ — =? >JB 


* 5 2 4 


ffiffiaswi 
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